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(57) ABSTRACT

A display unit carried 1n an exterior rearview mirror assembly
having a generic display matrix displaying numbers, text and
indicia interchangeably. A vehicle status sensor in communi-
cation with the display unit for providing vehicle status infor-
mation for display, and a proximity sensor in communication
with the display unit for providing object avoidance informa-
tion for display in the form of a distance measurement
between the vehicle and an object 1n the vehicle’s path. A
controller carried in the vehicle interior operatively associ-
ated with the display unit for selectively displaying object
avoidance information or vehicle status information based on
whether the vehicle 1s placed 1n a reverse gear. A display
driver in communication with the controller causes the dis-
play unit to display the vehicle status information when the
vehicle 1s not 1n a reverse gear, and to display the object
avoldance information when the vehicle 1s place 1n a reverse

gear.
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MULTIFUNCTION EXTERIOR DISPLAY FOR
A VEHICLE MIRROR

BACKGROUND OF THE INVENTION

1) Field of the Invention

The present invention relates generally to vehicle rearview
mirror assemblies, and more particularly, to an exterior
vehicle rearview mirror display providing for the display of
multiple and variable information to assist the driver.

2) Description of Related Art

The prior art includes a variety of information displays for
automotive use. Heavy equipment manufacturers and users,
in particular, are 1n need for such products to improve the
operational safety of their vehicles. Heavy equipment drivers
such as semi-tractor trailer drivers utilize a large part of their
driving concentration looking 1nto their main rearview driv-
ing mirrors, typically mounted on an exterior of the vehicles,
to evaluate conditions to the left and right of the vehicle, and
to the limited extent possible, conditions directly behind the
vehicle. Given the significant need and amount of time drivers
spend looking 1n their exterior rearview mirrors, the ability to
provide a display for mirrors on heavy equipment vehicles
which can assist the driver by providing supplemental types
of information 1n the vehicle mirror 1s particularly advanta-
geous. While information displays for automobiles or passen-
ger vehicles have been provided from simple “tell-tales” on
the dashboard or rearview mirror to heads-up displays with
tull graphics and video capability, these systems are mostly
suitable for use and display 1nside the vehicle, as opposed to
exterior applications. Further, exterior mirrors that do have
illuminated information displays are intended primanly to
inform drivers 1n surrounding vehicles, or include dedicated
displays for providing limited vehicle information.

For example, U.S. Publication No. 2004/0080431 dis-
closes a distance measuring display in a vehicle rearview
mirror assembly showing approximated distances repre-
sented by the numbers 1, 2 and 3, without precise and accurate
distance measurements. The system 1s not capable of display-
ing other or multiple information to assist the driver or warn
other nearby vehicles, nor 1s it suitable for exterior applica-
tions to allow heavy equipment and large vehicle operators to
precisely maneuver their vehicles.

U.S. Pat. No. 5,631,638 discloses an information display
for an interior center rearview mirror, which 1s able to display
information related to vehicle status and traffic information.
A similar mirror display system 1s disclosed 1n U.S. Publica-
tion No. 2004/0202001, which discloses an interior display
for displaying various types of information. However, such
interior rearview mirror assemblies are not particularly suit-
able for exterior mirror assemblies used by semi-tractor
trailer drivers. In addition, the LCD displays often used in
interior mirror assemblies are vulnerable to temperature and
other ambient conditions 1f used in exterior applications.

Other mirror systems, such as that disclosed by U.S. Pat.
No. 6,099,154 have a display with a series of lightable indicia.
Because these indicia are fixed in the display, there 1s no
ability to vary the information. These systems are primarily
useful to inform other drivers around the vehicle that the
vehicle 1s turning, for example.

Another example 1s U.S. Pat. No. 6,124,647, which dis-
closes an information display located rearward of the vehicle
mirror that projects a reverse 1mage into the mirror to be
viewed by the driver to display a variety of information. This
system 1s unsuitable for exterior applications in heavy duty
vehicles such as on a semi-tractor trailer which pivots in
relation to a cab.
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Accordingly, 1t 1s an object of the present invention to
provide an exterior rearview mirror assembly imncorporating a
generic display capable of displaying a variety of information
on the exterior of a large vehicle or heavy equipment.

It 1s a further object of the present mvention to provide a
multifunction information display for exterior vehicle left
and right side view mirrors that supplements the information
available to the driver from the mirrors.

It 1s a further object of the present mvention to provide a
multifunction information display that switches automati-
cally between information types depending on the vehicles
mode of operation.

It 1s a further object of the present invention to provide a
multifunction display capable of simultaneously displaying
different sets of information on the exterior of a large vehicle
or heavy equipment.

SUMMARY OF THE INVENTION

The above objectives are accomplished according to the
present invention by providing an exterior vehicle rearview
mirror assembly having a multifunction information display.
The mirror assembly includes an exterior mirror housing and
a mirror glass carried by the mirror housing having a retlec-
tive coating adapted for viewing a display through the mirror
glass. An exterior display unit is carried by the mirror housing
being viewable through the mirror glass for displaying
vehicle status information and object avoidance information.
Preferably, the display unmit includes an exterior display com-
prising a matrix of light emitting diodes (LED) constructed
and arranged 1n the exterior mirror housing 1n a manner that 1s
suitable for exterior application and tolerable of changes 1n
environmental conditions. An interior control unit 1s carried
within the vehicle interior 1s provided in communication with
the display unit for selectively displaying at least one of the
vehicle status information and the object avoidance informa-
tion on the display umt. A computer readable medium 1s
provided in communication with the interior control umit
having a set of 1nstructions embodied 1n the computer read-
able medium for receiving, adapting, and transmitting the
vehicle status information from the mterior control unit to the
display unit, and switching the display to show object avoid-
ance information when the vehicle 1s placed in areverse mode
ol operation.

A vehicle status sensor 1s provided in commumnication with
the display controller for providing the vehicle status infor-
mation. The vehicle status sensor transmits information alert-
ing to on-board vehicle conditions. Additionally, a proximity
detector 1s provided 1n communication with the display con-
troller for providing the object avoidance information. Pret-
erably, the object avoidance information from the proximity
detector 1s provided as a distance measurement in one of
inches and centimeters designating the distance between the
vehicle and an object 1n the vehicles path. In a further advan-
tageous embodiment, the object avoidance information
includes video from at least one video camera on the vehicle
in communication with the display controller.

In the preferred embodiment, the display unit consists of an
alpha-numeric matrix wherein the matrix 1s suificiently
generic to display both the vehicle status information and
object avoidance information, or other variable programmed
information. In one advantageous embodiment, the alpha-
numeric matrix includes LED element grouped into a plural-
ity of LED segments with each segment being reconfigurable
and operatively associated with the display controller for
displaying a single character of information. Advantageously,
the LED segments are combined to form a common display
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area able to selectively display different types of information.
In one preferred arrangement, each LED segment 1s defined
by five columns of LEDs with seven LEDs vertically aligned
in each column.

In a further advantageous embodiment, a proximity detec-
tors are provided in communication with the display control-
ler for providing the object avoidance information. In this
arrangement, the LED matrix 1s operatively associated with
the display controller to simultaneously display information
from multiple proximity detectors. In an alternative embodi-
ment, the LED matrix includes first LED segments grouped
together 1n communication with the display controller for
displaying the vehicle status information, and second LED
segments grouped together for displaying the object avoid-
ance mformation. The first and second LED segments can be
operated to simultaneously display the vehicle status infor-
mation and the object avoidance information when the
reverse gear 1s selected.

BRIEF DESCRIPTION OF THE DRAWINGS

The construction designed to carry out the mvention will
hereinafter be described, together with other features thereof.
The invention will be more readily understood from a reading
of the following specification and by reference to the accom-
panying drawings forming a part thereof, wherein an example
of the mvention 1s shown and wherein:

FIG. 1 1s a perspective view illustrating a heavy duty
vehicle cab having an exterior mirror assembly according to
the present invention with an exterior mirror head having a
multi-function display, and an interior display controller;

FIG. 2 1s a schematic view of the mirror assembly accord-
ing to the present invention;

FIG. 3 1s a schematic view of the mirror assembly accord-
ing to an alternative embodiment of the present invention;

FIGS. 4a-c shows different information displayed on the
generic alpha-numeric display matrix of the present mven-
tion;

FIG. 5 shows an alternative embodiment of the generic
alpha-numeric display matrix according to the present mven-
tion; and.,

FIG. 6 1s a detailed view of a further alternative arrange-
ment for the generic alpha-numeric display matrix according,
to the present mnvention; and,

FIG. 7 1s a flow chart of the dual mode capacity of the
generic alpha-numeric display matrix according to the
present invention.

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT

The left and right side exterior rearview mirrors on large
heavy duty vehicles and equipment are a convenient location
for vehicle status displays since the driver regularly checks
the mirrors when driving or backing the vehicle. Accordingly,
the 1nvention 1s directed to a generic multiuse display for
exterior mirrors of heavy vehicles, to display various vehicle
status information, such as outside ambient temperature, turn
signals, text and number warning messages and other indicia
alerting the driver to a variety of vehicle conditions. In addi-
tion, the display has a dual mode functionality capable of
displaying standard information 1n one mode, and displaying
detailed object avoidance mnformation from proximity detec-
tors as to the distance of the vehicle, particularly the rear, to
any object in the vehicle’s path, 1n a second mode.

The present mvention 1s described below, in part, with
reference to flowchart illustrations of methods, apparatus,
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systems and computer program products according to the
invention. It will be understood that each block of a flowchart
illustration can be implemented by a set of instructions 1n a
computer readable medium. These computer readable
istructions may be loaded onto a general purpose computer,
special purpose computer, or other programmable data pro-
cessing apparatus to produce instructions executable on a
computer or other data processing apparatus to create a means
for implementing the functions specified 1n the flowchart
block or blocks.

Computer program instructions may be loaded onto a com-
puter or other programmable apparatus to produce a com-
puter executed process such that the instructions are executed
on the computer or other programmable apparatus provide
steps for implementing the functions specified in the flow-
chart block or blocks. Accordingly, elements of the flowchart
support combinations of means for performing the special
functions, combination of steps for performing the specified
functions and program instruction means for performing the
specified functions. It will be understood that each block of
the flowchart illustrations can be implemented by special
purpose hardware based computer systems that perform the
specified functions, or steps, or combinations of special pur-
pose hardware or computer istructions. The present mnven-
tion 1s now described more fully herein with reference to the
drawings in which a preferred embodiment of the invention 1s
shown.

Referring to FIG. 1, a vehicle rearview mirror assembly,
designated generally as A, 1s shown having a generic multi-
function information display, designated generally as B. The
mirror assembly 1ncludes a mirror head 10 mounted to an
attachment assembly 12, which 1s aflixed to the exterior of a
large heavy duty vehicle cab 13. Mirror head 10 includes a
mirror housing 14 and a mirror glass 16 carried by mirror
housing 14. Mirror glass 16 1s provided with a retlective
coating 18 adapted for viewing a display through mirror glass
16. An illuminating display unit 20 is carried by mirror hous-
ing 14 on the exterior of vehicle cab 13 being viewable
through mirror glass 16 for displaying, for example, vehicle
status information and object avoidance information. Display
unmt 20 preferably utilizes LED (light emitting diode) display
type technology 1n order to provide performance and reliabil-
ity acceptable for exterior vehicle use to accommodate harsh
ambient conditions, temperature and humidity changes, and
other environmental factors.

In a preferred embodiment, to provide the ability to view
display unit 20 through reflective coating 18, an optically
transmissive window 22 1s formed 1n reflective coating 18.
Display unit 20 1s located adjacent window 22 1in mirror
housing 14 for displaying through window 22. Optically
transmissive window 22 may be formed by removing reflec-
tive coating 18 completely from mirror glass 16, or alterna-
tively, reducing the thickness of retlective coating 18 or oth-
erwise altering its light retlectance and light transmissive
qualities to view the display through mirror glass 16.

Referring to FIGS. 1 and 2, the display system 1s provided
with an interior control unit, designated generally as C in FIG.
1, carried within the vehicle interior to limit exposure of
clectronic components to environmental conditions. In the
illustrate embodiment, interior control unit C includes a con-
troller 24, which recetves various signals from vehicle status
sensors that are located throughout the vehicle, such as engine
temperature sensor 25, or from the on-board vehicle com-
puter and from proximity sensors 36 located around the
periphery of the vehicle. Controller 24 processes the signals
from the sensors or vehicle computer and transmits sensory
information to a display driver 26, also included in interior
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control unit C, which converts the information and manipu-
lates display unit 20 to display the information. Controller 24
1s connected to a power supply 28, which can be the vehicle
power source or a separate power source.

Various sensors, designated generally as D 1n FIGS. 2 and
3, are connected to controller 24 for providing information for
display. Sensors D can be any of a multitude of sensors found
in modern vehicles to provide information such as tempera-
ture readings, turn signals, text, numbers and indicia alerting,
to a variety of vehicle conditions, and any combination
thereol. By way of example, in the 1llustrated embodiment,
the sensors include various vehicle status sensors such as a
gear selection sensor 30, a temperature sensor 32, and a turn
signal sensor 34. A vehicle status sensor could be provided to
monitor any particular aspect of the vehicle’s operation. It
should be understood that any information related to a vehicle
device may be displayed. In use, the vehicle status informa-
tion to be displayed on display unit 20 may be any informa-
tion obtained by vehicle sensors and system monitoring,
devices on-board the vehicle.

However, the vehicle status information does not include
object avoidance mformation related to detecting objects
around the vehicle. For purposes of the present invention,
such object avoidance imnformation i1s separate and distinct
from vehicle status information such as temperature readings.

Signals the vehicle status sensors are transmitted to con-
troller 24 where the signals are processed. Each signal 1s
processed according to computer readable instructions
embodied 1n controller 24 and transmitted to display driver 26
to be adapted for reading on display unit 20.

In one preferred embodiment, gear selection sensor 30
detects the operation mode of the vehicle, and 1n particular,
detects when the vehicle 1s place 1n reverse and transmits a
signal to controller 24. In the preferred embodiment, this
signal 1s received by controller 24 which causes display unit
20 to switch from showing vehicle status information to dis-
playing object avoidance information provided by the various
proximity sensors 36.

The display information signal transmitted from controller
24 1s recerved by display driver 26. Display driver 26 1s wired
or otherwise electronically coupled to display unit 20 for
selectively displaying information from at least one of the
vehicle status sensors on display unit 20. Display driver 26
processes the information from controller 24 according to
computer readable istructions to arrange the information for
display on display unit 20. The display information signal 1s
transmitted from display driver 26 to display unit 20. In this
manner, controller 24 and display driver 26 can be pro-
grammed to provide various information for display on dis-
play unit 20. While controller 24 transmuits signals to display
driver 26 containing the processed information from the vari-
ous vehicle sensors, such as temperature sensor 32, it 1s dis-
play driver 26 that converts the recerved information to be
provided to the user via display unit 20.

Referring to FIGS. 1 and 2, 1n addition to the vehicle status
sensors 30, 32, 34, and 42, proximity sensors 36 are coupled
to controller 24. Proximity sensors 36 are provided 1n com-
munication with display driver 26 through controller 24 for
providing object avoidance information for display on dis-
play umit 20. While a single proximity sensor or detector may
be used on the rear of the vehicle, 1t 1s preferred to include
multiple proximity sensors on both the front, rear, and even
the sides of the vehicle to assist the driver, particularly 1n large
vehicles such as semi-tractor trailers. Proximity sensors 36
can be any one of a number of well known on-board vehicle
object detection systems, such as ultra-sonic, radar, or infra-
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6

red emitters and receirvers which transmits energy that
bounces off of an obstacle and 1s measured by the detector to
determine distance.

Each proximity sensor 36 transmits data to controller 24
for processing and then display on display unit 20 by display
driver 26. Each proximity sensor includes an emitter 38 for
producing an ultrasonic radar or infrared energy transmission
that bounces off of obstacles 1 proximity to the vehicle.
Some of the emitted energy 1s then bounced back and received
by areceiver 40 included 1n each of proximity sensors 36. The
distance 1s determined by measuring the time required for the
energy to travel to and from the obstacle. This measurement 1s
communicated to controller 24 and can be converted 1nto a
desired distance measurement which 1s transmitted to display
driver 26.

In one preferred embodiment, object avoidance informa-
tion from proximity sensors 36 1s provided as a standard
distance measurement defined 1n one of inches or centimeters
designating the distance between the vehicle and an object 1n
the vehicles path in order to provide a precise measurement to
assist the driver.

In a further advantageous embodiment, the object avoid-
ance information may include video from at least one video
camera 42 on the vehicle 1n communication with controller
24. The video may be combined with proximity sensor 36 for
display to provide the driver with extensive imnformation to
supplement the reflected view from the vehicle mirrors.

As 1llustrated 1n FIG. 3, some vehicles have a vehicle
controller 44 which communicates with gear selector sensor
30, temperature sensor 32, turn signal sensor 34, as well as
proximity sensor 36 and video camera 42. Vehicle controller
44 may be the central processor of the vehicle which monitors
all the vehicles systems. Controller 24 of interior control unit
C may be instructed to monitor vehicle controller 44 to pro-
vide display information from the various sensors controlled
or monitored by vehicle controller 44.

Referring to FIGS. 2 and 3, in a further advantageous
embodiment of the invention, a manual 1nput selector 46 can
be provided 1n commumnication with controller 24 for switch-
ing between displaying vehicle status information and object
avoildance mformation. Additionally, manual mput selector
46 can be used to switch between object avoidance informa-
tion from a plurality of proximity sensors.

Retferring to FIGS. 4a-4c¢, the display unit provides a
generic reconfigurable display that can be used to display a
variety of messages or graphics. In a preferred embodiment,
the display unit comprises a generic alpha-numeric display
matrix 50. Display matrix 50 may be constructed from a
plurality of LED segments 48. Each segment 48 1s operatively
associated with display driver 26 to activate LED elements to
display a single character of information. Each LED segment
48 preferably consisting of a plurality of individual LED
clements 49 arranged 1nto five columns of LED elements 49
with seven LED elements 49 vertically aligned 1n each col-
umn to form repeating 5x7 LED segments 48. While a 5x7
LED segment 48 1s preferred, the segments may be larger or
smaller, such as a 3x3 LED segment to fit the desired amount
ol information to be displayed or fit within the confines of a
grven mirror assembly. The plurality of LED segments 48 are
combined to form the reconfigurable display matrix 50 hav-
ing a capacity to display a variety of information.

For example, 1n FIG. 4a, alpha-numeric display matrix 50
1s adapted to display a turn signal graphic. In FIG. 4b, alpha-
numeric display matrix 30 1s shown displaying a temperature
reading. In FIG. 4¢, alpha-numeric display matrix 50 1s recon-
figured to display a proximity distance reading to an object 1in
the vehicles path. Accordingly, the matrix may be reconfig-
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ured to display specific information at a designated portion of
the display and adjusted as desired by controller 24 and dis-
play driver 26 to display any desired information collected by
sensors D.

This approach makes the best use of the space available in
the mirror enclosure by avoiding multiple display units to
display specific indicia or text and number warning messages
or other information. Thus, 1t can be seen that an advanta-
geous construction can be had for a generally umiversal mirror
head having a generic display that 1s sufficient for external use
on different types of vehicles to display a variety of messages
or graphics depending on the needs of the vehicle. For this
purpose, interior control unit C can be modified and pro-
grammed according to the desired sensors and information to
be displayed and adapted to work with a vaniety of equipment
for providing a generic capacity to work in with different
vehicles.

Referring to FIG. 5, 1n another embodiment, display umit
20 1ncludes a larger alpha-numeric matrix 50 with two rows of
repeating Sx7 LED segments 48. This approach allows infor-
mation from multiple proximity sensors 36 to be displayed
individually or simultaneously. The display could accord-

ingly be switched manually or automatically between left,
right, rear or even front proximity detectors 36 by use of

manual input selector 46 or as programmed 1nto the firmware
of controller 24. Pretferably, a plurality of proximity detectors
36 are placed 1n communication with controller 24 for pro-
viding object avoidance information to display driver 26. In
this embodiment, display unit 20 1s constructed and arranged
to have selected LED segments which simultaneously display
distance measurement information from multiple proximity
sensors 36. As shown in FIG. 5, a bottom row of LED seg-
ments 52 display information from a first proximity detector
on LED segments 54, and information from a second prox-

imity detector 1s displayed at the same time on LED segments
56.

Additionally, referring to FIG. 5, display unit 20 may be
constructed and arranged to include first LED segments, des-
ignated as 58, defining the top row of display umt 20 1n
communication with display driver 26 for displaying vehicle
status information. Second LED segments, designated as 52,
defining the bottom row of display unit 20 are also provided
in communication with display driver 26 for simultaneously
displaying object avoidance information, for example, when
the reverse gear 1s selected, as detected by gear selection
sensor 30 and transmitted to controller 24, which signals
display driver 26 to configure display unit 20 accordingly.

Referring to FIG. 6, the mvention may also be practiced
with a display umt 20 that includes a three digit display
portion, designated generally as 60. This arrangement of dis-
play unit 20 will also includes at least one of indicia repre-
senting degrees Fahrenheit or Celsius, designated as 62, for
displaying vehicle status information in the form of a tem-
perature reading. Display unit 20 will also include in this
arrangement at least one of indicia representing inches or
centimeters, designated as 64, for displaying object avoid-
ance information in the form of a distance measurement to an
object 1n the vehicle’s path. Display driver 26 switches three
digit display 60 from displaying a temperature reading to
displaying a distance measurement as required. Preferably,
indicia 62 representing degrees Fahrenheit or Celsius 1s dis-
played when the vehicle 1s not 1n reverse, and indicia 64
representing inches or centimeters is displayed when reverse
gear selection 1s detected. Preferably, the temperature indicia
62 would consist of the characters “° F.” or *“° C.”, and the
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distance indicia 64 consist of the characters “cm” or “in”.
Preferably, indicia 62 and 64 would be located to the right of
the three digit display.

Retferring to FIG. 7, in describing the operation of the
system, a computer readable medium is provided in commu-
nication with controller 24 having a set ol instructions
embodied in the computer readable medium for transmitting
display information received by controller 24 to display
driver 26. Display driver 26 1s also operatively associated
with a computer readable medium having a set of 1nstruction
embodied in the computer readable medium for transmitting
the display mnformation to display unit 20 and activating the
individual lights (e.g. LED elements) of the display to show
the information.

In one embodiment, when the vehicle 1s turned on control-
ler 24 then begins to communicate with the various vehicle
systems such as sensors 30, 32, and 34, or as shown in FIGS.
2 and 3, vehicle controller 44. At startup, controller 24 deter-
mines the current display mode 66 and provides display
driver 26 with vehicle status information or object avoidance
information. Given the current display mode 1n step 66, con-
troller 24 communicates with gear selection sensor 30 to
determine 11 the vehicle 1s 1n a forward or reverse gear 1n step
68. If gear selection sensor 30 transmits to controller 24 that
a reverse gear 1s selected, object avoidance information 1s
received Ifrom proximity sensors 36 by controller 24 1n step
70. Controller 24 next determines 1f display unit 20 1s dis-
playing object avoidance information or vehicle status infor-
mation 1n step 72. If display unit 20 1s in proximity mode to
display object avoidance information, the display informa-
tion signal 1s transmitted to display driver 26 at step 74 for
display. If controller 24 determines that display unit 20 1s not
in proximity display mode, controller 24 communicates to
display driver 26 to switch display unit 20 at step 76 from
display vehicle status information such as temperature, to
displaying distance measurements from proximity sensors

36.

Using manual mnput selector 46, at step 78, controller 24
determines whether a manual selection has been made for a
preferred display mode. Accordingly, 11 the display 1s in prox-
imity mode and then a manual selection 1s made to display
vehicle status information, controller 24 checks the current
display mode at step 80. It the display unit was in proximity
mode, controller 24 signals display driver 26 to switch the
display to vehicle status information at step 82.

Controller 24 can also be programmed to display informa-
tion from proximity sensors 36 individually, in combination,
or together with vehicle status information and 1s not limited
to sumply switching the display between the two types of
information. Further, as described above, manual input selec-
tor 46 1s in communication with controller 24 for manually
selecting information from a particular proximity sensor or
multiple sensors for display.

The main left and nght mirrors on heavy equipment
vehicles are checked regularly by the vehicle drniver. The
unmique displays disclosed herein are provided to make dual
usage of the display for displaying vehicle status information
and object avoidance mformation, and to generalize the dis-
play approach to allow the use of graphics symbols and to
extend the range of messages that may be displayed in a
vehicle rearview mirror.

While a preferred embodiment of the invention has been
described using specific terms, such description 1s for 1llus-
trative purposes only, and 1t 1s to be understood that changes
and variations may be made without departing from the spirit
or scope of the following claims.
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What 1s claimed 1s:

1. An exterior vehicle rearview mirror and display assem-
bly for a heavy duty vehicle having a vehicle cab from which
the vehicle 1s operated, said assembly comprising:

a mirror housing carried on an exterior of the vehicle cab;

a mirror glass carried by said mirror housing having a
reflective coating;

a display window included 1n said reflective coating;

vehicle sensors for generating vehicle status mnformation
and object avoidance information;

an exterior display unit carried 1n said mirror housing hav-
ing a lightable display viewable by an operator through
said display window for selectively displaying one of
said vehicle status information and object avoidance
information;

an interior control unit disposed interiorly of said cab
remote from said mirror housing in communication with
said exterior display unit and said vehicle sensors, said
interior control unit having a computer readable
medium;

a set of computer readable display instructions embodied
in said computer readable medium which provide a dual
mode operation for selectively displaying one of said
vehicle status information and said object avoidance
information on said display unait;

said display 1nstructions including istructions for receiv-
ing said vehicle status information and said object avoid-
ance information at said control umt, detecting whether
said vehicle 1s placed 1n a reverse drive, automatically
transmitting said vehicle status display imnformation to
said display unit in response to detecting the vehicle 1s
not 1n reverse drive, and automatically transmitting said
object avoidance display information to said display unit
in response to detecting said vehicle 1s 1n reverse drive.

2. The mirror assembly of claim 1 having a controller
included 1n said interior control unit recerving and processing
said vehicle status information and said object avoidance
information and transmitting said vehicle status information
and said object avoidance information to said display unit.

3. The mirror assembly of claim 2 having a display driver
included 1n said interior control unit recerving said vehicle
status 1nformation and object avoidance information from
said controller and transmitting the information to said dis-
play unit in a form of display information adapted for display
by activating said display unait.

4. The mirror assembly of claim 3 wherein said vehicle
sensors includes a proximity sensor for transmitting said
object avoidance information to said controller, and a vehicle
status sensor for transmitting said vehicle status information
to said controller.

5. The mirror assembly of claim 4 including a video camera
carried on an exterior of said vehicle for providing said object
avoldance information to said controller in the form of video
for display on said display uniat.

6. The mirror assembly of claim 4 wherein said object
avoldance information from said proximity sensor i1s dis-
played as a numeric distance measurement approximating a

distance between the vehicle and an object in the vehicles
path.

7. The mirror assembly of claim 6 wherein said numeric
distance measurement 1s displayed 1n one of feet, inches and
centimeters.

8. The mirror assembly of claim 1 wherein said display unit
includes a generic alpha-numeric display matrix viewable
through said display window, said display matrix having a
capacity to display a variety of reconfigurable display infor-
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mation for switching between displaying said object avoid-
ance information and said vehicle status information.

9. The mirror assembly of claim 8 wherein said alpha-
numeric display matrix includes individual LED elements
grouped 1nto LED segments with each said segment being
reconfigurable by said interior control unit for displaying at
least one character of information, and wherein a plurality of
LED segments are combined to form said alpha-numeric
display matrix.

10. The mirror assembly of claim 9 wherein each said LED
segment 1s defined by five columns of LED elements with
seven LED elements vertically aligned 1n each column.

11. The mirror assembly of claim 8 including a plurality of
proximity sensors in communication with said interior con-
trol unit for providing said object avoidance information to
said display unit, wherein said alpha-numeric display matrix
of said display unit1s operatively associated with said interior
control unit to simultaneously display object avoidance infor-
mation from multiple proximity sensors.

12. The mirror assembly of claim 8 wherein said alpha-
numeric display matrix includes first LED segments grouped
together in communication with said interior control unit for
displaying said vehicle status information, and second LED
segments grouped together 1n communication with said inte-
rior control unit for displaying said object avoidance infor-
mation, wherein said first and second LED segments can be
operated to selectively and/or simultaneously display said
vehicle status information and said object avoidance infor-
mation.

13. The mirror assembly of claim 1 wherein said display
unit includes a three digit numeric LED display matrix having,
first lightable 1ndicia for indicating a temperature reading 1s
being displayed from said vehicle status information, and
second lightable 1indicia for indicating a distance measure-
ment 1s being displayed from said object avoidance informa-
tion.

14. The mirror assembly of claim 1 wherein said display
window consists of an optically transmissive window formed
in said reflective coating adapted for passing light, wherein
said display unit 1s located adjacent said window for display-
ing through said window.

15. A multifunction information display system for an
exterior vehicle rearview mirror assembly on a heavy duty
vehicle cab comprising:

a mirror head for attachment to an exterior of the vehicle;

an exterior display unmit carried by said mirror head view-
able through an adjacent display window having a
capacity for displaying one or more of numbers, text and
indicia through said display window;

a vehicle status sensor in communication with said display
unit providing vehicle status information for display;

a proximity sensor in communication with said display unit
providing object avoidance information for display in
the form of a distance measurement between the vehicle
and an object in the vehicle’s path;

an interior control unit for being carried on an interior of
the vehicle cab 1n communication with said display unat,
said vehicle status sensor, and said proximity sensor;
and,

said interior control unit having a dual mode of operation

for selectively displaying one of said object avoidance
information and said vehicle status information; and

said control unit switching said display unit from display-
ing said vehicle status mformation to displaying said
object avoidance information automatically when the
vehicle 1s placed 1n reverse.
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16. The mirror assembly of claim 15 wherein said display
unit includes an alpha-numeric display matrix having indi-
vidual LED elements grouped into LED segments with each
said segment being reconfigurable by said interior control

unit for displaying at least one character of information, and 5

wherein a plurality of LED segments are combined to form
said alpha-numeric display matrix.

17. The system of claim 16 wherein each said LED seg-
ment 1s defined by at least three columns of LED elements

with at least three LED elements vertically aligned 1n each 10

column.
18. The system of claim 17 including a plurality of prox-
1mity sensors in communication with said interior control unit

12

for providing said object avoidance information, wherein said
alpha-numeric matrix 1s operatively associated with said inte-

rior control unit to stmultaneously display information from
multiple proximity sensors.

19. The system of claim 15 wherein said display umit
includes a three digitnumeric LED display matrix having first
lightable indicia for indicating a temperature reading is being
displayed from said vehicle status information, and second
lightable 1indicia for indicating a distance measurement 1s
being displayed from said object avoidance information.
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